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Abstract of JP2001281648 

PROBLEM TO BE SOLVED: To provide a 
semi-transmission type liquid crystal display 
panel and a method for manufacturing the 
display panel in which the appearance of CQlor 
images is made identical through both regions 
of the reflection region and the transmission 
region, by improving the color characteristics 
in both of the regions and the liquid crystal 
layer gap in the reflection region and in the 
transmission region can be maintained 
uniform. SOLUTION: The thickness of a color 
filter layer 3 in the transmission region 5 within 
a single dot is made larger than the thickness 
of the color filter layer 3 in the reflection region 
4. 
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(54) COLOR HLTER AND UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color filter 
capable of improving the color balance in a white display, 
and a liquid crystal display device using the same, especially 
a reflective or a semitransmissive-semireflective liquid 
crystal display device. 

SOLUTION: The color filter is characterized by containing 
red pixels of which the chromaticity coordinate (x, y) in the - 
XYZ colorimetric system chromaticity diagram satisfies 
inequalities 481 6x3-4855x2+1 294x+3>Y>4654x3-4579 ^. 
x2+l 1 62x+9 and 0.350<x<0.500 under a condition of an 
illuminant 0 and 2° visual field. 



aa. 




LEGAL STATUS 

[Date of request for examination] 

[bate of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



MORRISON FOERSTE; 077 533 81 9 6 



# 2/ 50 



I^^u/N^r^/U-TM-X^J^U^ 1998 



EPSON 





^—^003<D 




I 



EPSON'S DEVICE „ 

ACTIVE MATRIX LCD 



5r ^ flj9«N * 

I -S. .'S. <^ s :j 



0>TPO(0fBrtel Thin Fttm DlDda}JKN3itA9-LCD«i;A-A' 

LBGSMHR (iw^T) 

OlttiHff ^^<L WS^^k. eft<k^r35J94.&^SC'J/^?5t}^?f 
1Q0mW»VilL—M) v^i^h^AKlt: 10: t« Mia 



1.B28MC 




LB20HR 

D-TFD<Dltltal Thin Film Dlo4e)i8iani^^-LCD«i/a-/l' 

LB20HR/LB28MC Series 

LCD,LB20HR/LB28MC Series. LCDr^^^^<!> 
(LB20llKK;tf^a-ia^JM'=tAir^fflf,W,TV(LBV»MC) 

• : 5^m (2.052) <LB20HR). 7.0cm (2.8S2) (LBZSMC) • 
tt:480>«234*ft^eiz:z52.U4&«a>h9?>>it:i50:i*tidt: 
200cd/fn'<LB2[lMR) 300od/m>(LBZ8MC) • 7":^O^RQB»Ti9i 




TI3VM40O 



tf4^aS{TS«fX'P(m7«cTFT7A-»7-LCD'«^«-;v 

T13VIVI400 

h ^ ^ h ^r^JS^td LfJ TFT:7^f;^^^ LCD, T13 VM400. 
LCD <|^SC( 1 J: ^ • iWfiB??^ 5lf 



^^7^A-r:^gg3^ggg 'FISI mA«BB»HTa»42l-8 ODli'fl^TEL(042>587-529l — 
*»a<;.eD«.X:^«WTEL:W2>&B7-&3W i«a«>EO*»««iaTlU.<(ln»3»-4360 «A*'<eft>eocarW?tn«TEU052i»3-8yJl 



Printed ia Japan 



ISBN4-8222-1314-5 aMl2.500Fq f^gTTlSiwI 



MORRISON & FOER$TE;077 533 8196 



# 3/ 50 



New IVIarket Development (1) 




i> r • - r *i -T y < i jt-tsfe ili APJ>I-<:: ^/iv;^ 
CHR-TFT).( ^m^i.f^^ r£;4^0i-5? 

/i* /c . (X i»i /i^ <i: y — h * / ^ j TJ y 



c'Wfrrvti^j/jJ/jN < ;rr //■ o . 

-•/^-HAI fl.JjSi. I MRS (Mion 
Relleetivc Structure) J . ©lOj Zi > h 7 

<7>^tJ Jfi {w .V r ^y)i^o»^K ii^y- 
ffSiVj ^ f J?; u ^ (7.> .f ^ — £^ 7^ ^ 

'ft V f Z v'-' U f -5: .J!/>p. -e >V i . 
^ « <ii /c is:& t V>LU'f^Mn^- fsr ^ jiYivii 



e.5 C16.4] 6.5 [16.4] 

640X240 640X240 

4096 26?J 

10:1 

33 30 

80 50 

ISO 80 

200 200 



(96) 

JS2?^P^|1J} (ms) 5j->^;^f'7 . 



126 



iviunn I ^um at rucn^lt.U// DJJ bISt) 



# 4/ 5 



New Market Development (1 ) 





(8) yxh .*itah:^r« 



(b) ^t^c^^ftm•:^7^ 



A 




'Al 



TFTSffl 



A* 



(a) Jb/>*^A/t:Q 



(b) 



i 




-60 -45 -30 -15 0 +15+00+45+60 



THCR (High Conrast Reflection) J 



:7, ^/ « Ji'm^liii.tf 7 :A,Utfi<c7>|>'>j 

41 «b ijici^i Miij y/ -il: t-1 ^ // fi; ^ o c: 



FLAT-PANFL DISPLAY 1 008 1 27 



MUKK I bUN 8. hOERSTE; 077 533 81 96 



# 5/ 50 



Part- 3-1 



3S 

€0- 

^ 30 



2S 



a 



20 
15 

10 
(a) W 



^ n 









o 




A2 


6 : 1 


D 




46 


5 : 1 








3 : 1 



9, 



15 



20 



2G 



« 30 



25 



U 



20 



15 



10 



□ 



IS 







S^S^sp (96) 




o 




42 


s: 1 


a 




46 


5 : 1 






C7 


3:1 



o 

o 



20 



O 

o 



2S 



25 



20 



HA 
" "CI. 







mm {%) 




0 




42 


6 ; 1 


u 




46 


s: 1 






S7 


3:1 







15 



15 



10 

Co) # 



20 



25 



?i? 0 tl^ I \. c J: V ^l/m-AC ^ /.'roc?? 



128 



•Ii-^^';^7f.M > (12,3) ^.,-^1^5^,^ 

CO V - e> , > ^-.iiiisni • ^ -1 1 



# 6/ 5 



7 ^ ^u.'7cot5itTpt?l=^-'rv-?- (El4.Ca6)<. Z7 

u "C ^ * o < L. r t iat?ffrt«i±/-r^ ^ jfi: 



New Market Development (i ) 



£ 


35 


a? 


30 








25 




20 




15 




10 




10 




(a) 











<r.Xh -^fsX hP53X 


46 


s ; 1 




i«ricid««c::^ 


3d 


10 : 1 



15 



30 



i§ 

2S • 

20 

15 
10 

10 





swm (%) 








5 : 1 


•1 i«rtK3telR»3* 


38 


10 : 1 



15 



20 



25 



30 



g 30 
25 
20 

15 
10 

10 

(a) SI 

















4G 


5 : 1 


• 


• 




3d 


io: 1 



15 



20 



25 



Fi.AT-FANtL DISPLAY 1 9y» 1 29 




mmm LCD (oms^mmmm 




I 



9th FINEPROCESS TECHNOLOGY JAPAN '99 
SHOW & CONFERENCE 



GONFERENCE PROCEEDINGS 



I> a t e June 30 (Wed.) — July 2 (Fri.) , 1999 

Venue . . .. Tokyo Big Sight 

Organized by Reed Exiiibition$i Japan Ltd. 



MORRISON i, FOERSTE;077 533 81 96 # 8/ 50 





J 



MORRISON i FOERSTE;077 533 8196 



# 9/ 50 



LDtiimm^-ti>^— MB m— 



m^mm^ SEtg "sm 



I uo-u^-i / .u^*.uaKivi»si/il^J56UTO£aJ IS 



MORRISON & FOERSTE;077 533 8196 



# 10/ 



1 



iuu-ui-i/,u«».03rivi,iR|/ mi)ie^WSSi MS 



MORRISON 8. FOERSTE;077 533 81 96 



# 11/ 5 



A- 5 .... 

X — — ^ /n: -r >ru?g^ (D*/f JRBi 



2 



tviUKKiiUiN 6 hUtKblt;u// b33 81 96 



# 12/ 50 



(DS HA (Super High Aperture)^?# 
(2>MRS(Micro Reflective Structuer)<ll3l 
<i)H C R (High Contrast Ref lection) fl^^^E— K 

-f^PTffi^ THR-^TFTJ <0^nfct4#gfc. ^^JcSS^^^fifSlgX-^ 

Jt^v J: y Il3^3?nrcx— zN*--'E/'c^^t,jsa thr-tftj oDttfgtcot^ 



:^-/^_^y«f^jpjagg, TH R-T F TJ <Di±m 
(3. 9MQ V G Afca « 3K«159) 



Display Size 


9.8 cm (3. 9 inch) 


Dot Format 


320 X RGB X 240 Dots 


Drive System 


a-Si TFT Active Drive 


Number of Color 


260, 000 


Contrast Ratio 


20:1 


Br ightness 


33% (0 to 30 deg. : ref MgO) 


Response Time 


50msec (on and off) 


Power Comsunption 


0. 1 W 




3 



4 u 0-0^-1 / ; U4 : uaKivi;«HBJSflggi^ 2g 



MORRISON & FOERSTE;077 533 8196 



#13/5 



THR-H F TJ <Z)tt^«. MMii^feJ: y 1 ^;S..:S^-C. m^^i:t 
mW=S'rJUi>^^ 3 0 %iajjtu^ 3 > h^x h«> 2fl9fJ3l_b©2 0-3 0 : 1 iJSr y, /t .y ^ 

^S*<s 3 :^ h Kc-:3t*-C«f3rrjStJE.-ess u^yi.fC39:^y5:i>*, R?«Sf=ocx-cttM 
M^^gt*^--? </l'5^--ea5yv KJ#-C^«$6<1 /6 tc;5:^-Ct.^5o (® 

p D L uxt^ u y -rx h-Jt^x h«:<i:(osi5^^- i^' ^ <iz<Dm¥&mmii<^^ 

^?±-C-fS. ^©X-zf-t/t^f ^Ujga THR-TFTJ ©f4^?fcSfCfctx U-C> Tf5S 

^ -c ai y M T? t ^ « o 




Jl « 1 1 ■ 



0 50 100 



4 



• UD-U/!-i /; 04:09PM;iKtt)5TO^ «S 



MORRISON & FOERSTE;077 533 8196 



# 14/ 



^•c^So 3^S-c-«s BS^'c^'fe =e/N'-f /b>i6S TH R - T F T J 0D^^S,ta:^Si 

CXW^cfc(:>-$:^^53'£0:*>g'> — :^T:rtt. m*t<ox-'/\*-=E/f ^ /u^SS THr-tftj 

^'XM.^T:'(D^m^ m'KKom^^mmT^'y ^ 7^'z:<D'mm^iz^ cnc 

'f-'J'JffiS THR-TFTJ Pi^^^J: y. Zfui^ H CDgl^fc^^ SECc:? n :^ h 




5 



MORRISON «. FOERSTE; 077 533 81 96 



#15/5 



P E T -7 < 

mmmm 

Air® 




6 



MORRISON & FOERSTE;077 533 8196 



#16/5 




^%tT?tt. X-z-f-^/^^^Pj^a rHR--TFTJ -^^^fiil^lCtt^fSli^H*, *g 



C1]T. Uchida : AM-LCD '9S Digest. p23 (1996) 
[2]T. Uchida ; SID '96 Symp, Digest, p31 (1 996) 
C3]P3ffl : IZmmm Sb67#. Ig10-^.p.n50(1998) 

wpn fife : loffli^ja mejm. sio-^-. p.ii5S{i998) 
[5]isp : fSM^Kas merm, lo-^. p.1159 (1998) 

[6]Y. Ishil et al. ; Proc. Asia Dispiay '98. p.119 (1998) 

iriimm m m^m en, voi. J8i-c-n,No. a, p334(i998) 

[8]N. Sugiura et al. : AM-LCD '95 Digest, p.153 (1995) 
[9]K. Tsuda et al. : AlVt-LCD '98 Digest, pi 05 (1998) 
C10]S. Mitsui et al. : SID '92 Symp. Digest. P437 (1992) 
C11]Y. Itoh et al. : AM-LCD '96 Digest. p409 (1996) 
[12]S. Fu/iwara et al. : Proceedings of IDW "97, p879 (1997) 
C13]I. Washizuka et al. : AM-LCD '97 Digest. p9 (1997) 
[14]^®? ftfe : fe^ttffi, Vol.97, No. 519. pill (1998) 
[15]Y. Itoh et al. ; SID '98 Symp. Digest. P221 (1998) 



7 




19 



• uo-oi-i / .o'*. u3rivi,"Rnei;;jll(yWSa) 4SH MUKKIiON & hO t K J> I t ; 0 7 7 533 81 96 



A - 5 



Kmm • ¥^mi&mti'^— s t n j«s 



n-i^o^-s, PDA^, P D A <t3^wffilS**^<* u>t:^ -7 - h :7 * >'cc>mi#(i'%-^2t:<sfl*r 

i>aLCD-i?^^, Mffi®^cD^JPfiZ><fflJU<y--KPC©J:5(-^^^iK.^^f=J-*OSiag!l 
(asfey fflUe.tlTt^7^Ct^. LxX>^L/» >^ h (O^S'^' P D A i S"^ <if ^ ^ - 
BIf»*SR^«l€^^iaj!raL/>3 5- L C D ^ OJW 5? < 75: o-C$Tl><S, ^^fiJRWlftU 

= 8 ifi y <0«it U^. ©CO/-? 5/:/ (STN) iLT<?^^zr (TFT) (OES'J^SPtI 




(D IS^ only + 7.n > h ^ >f H 

(D 



® 1^'^ i> 7^ ( S T N ) I 



or Ptsga ' + y y ^ H 

or 12 tStl^^tR (^gPiSa^g^TI 

or pgafxi&gi/s — 

or l7'^7^>f7(TFT> TFD)" 



2 . only 4- 7 P > h ^ ^Tl vs iN&^jft ♦ jfe it^ /t y ^ ^TTI 



20 



■oi-i I .u-*.u3rm,mu\.K))i]msm iSM MORRISON i, FOERSTE;077 533 81 96 # 19/ 50 



'bmBf]mm<o^i^'b<Dit^i^. ^rc, p o A^cbt y n l c d =»j »nc i* s s « 

<aU» L C D<D»tS^tt»< r«ja!,j t?*^. 

3 - 1 0 cd / nrrsffi;&< a ^ 4: ;a « . 
®?X^ y K-Cf± 8 0 % U;&>?iJffi-C^;St>, 

only iPI l^SCMSfd^<^J^X><3»H\S?-S-J@;E:;9t, B 6 t> Hffi <t HTfigT? a& ^ , 

[7P > h H + ss* only (c-foi>:.*.(i«^. 7 a> \-^^ i^m<omiftmiz itmm 

Ja±> P^TjxCitD ft S3? 3^ co 14 «g « it IS "T -5 i: . !S W o:>;5: O JKS* ^ - K T O 

c:7a>h^^h + jg« only Si] m^m<o'^^{t ij\y 'y-i h+^sias/j 



1 



21 



MORRISON j. FOERSTE; 077 533 81 96 



# 20/ 



3 



r 2 «t(^Jtt5(^gBSSf)Sii] l*Se3KO^y 4^ Pt^)Jg/|*ffil, iji®fflS<tPl i:«|'igT'»« 
t y ^S' n -C ® IE fflj PS (0.3 mm mm) tzmUT:fS^:^SW. (O.5-O.7 mm) *r/5< 

0.7 mm) ^iiia^^JpTAWJttJSS^Jt-C^/a^feO^ ;P:J'^iiaat-««(C;5: y 
6(cj:^i^g5FSdt^^r^. -01Sm(Cct*Sfer„Tgi(i, *'7:^S«±fcs*fS^Jl5S 

;CJt*$iJ5ffll U;5:< Tf*;3: t>;*0. C 2 «C<S it tS ] <!: it * «!: S $ T I* ^fij ;&< , =i 



VS 



L c D<om^. ^^^^^m-r^i^mp^iomm^m.m^^mmiziiAvi&A.-cmmtjiM. 

S<i:;&:*, m^\t.:h ^ ~ Z7 ^ jl ^ iim%\.m<omflk i±^^:K : 0.5-0. 7 mm) 

f-rafB (*tj0.l mm) «fc y ;!><;/fc^U^lCcfc y ^D^. U U , 



22 



. uo-u<i-i /;u4:uaKM;«K||)SB?ia^ «lf MORRISON & FOERSTE: 077 533 81 96 #21/50 

•a t « 

5 . t/^ y y ( S T N > I vs ^ 7^ ^ y ( T F T > T F D > | 

(TFT) LCD-C*S. P D A^i«?pSgiSli<7> 6 SiiUTOSftf Ti^gi 

iSffii^y i^p L C D(*/t^y->r^ (STN) LCD;J<^t^. JS^ffl * ? - L C D IS >£ ^ ^ S 

Stt-cfs. t/'jy-VT' (STN) ] L c D fcg^^xs^ty?^- L c D^feggiSL-rus 

Sl^, CTi^T^wr (TFT. TFD) ] L C DOf^g5fl<j;5:Jg*t^f±*t) 3 O 3^ 3 

>h^:^btt^t^ 5 : iag-x?36y. [/•«'^->:?' (stn) ] w^i4(4ST{i^s ©(jd 
aiS^;^ ^ - jc ^ (:>■ * 146g^ f$ <if <Dft m (* ;a IN . 

[/'C-;/-^:^ (STN) J ©:^*;a::Rmiim»ffi:^fc^^. Si o fc S 1± & it o JE ;fj 
L C D(^>@iIir-y-^X<i: (ftS^W^) ;-»RS:^€r*i:«>«. C T -7^ -f ^ ( T F t t 
FD) ] C035mW~1 0 OmWt±b«U-C, C/t«;/5-:r (STN) ] -CttS-SOmW 
S S X- O lg E<j Bj 8g * « . 

^ttx(4, ST N^^mm^. s=i>h^>^K. <s;"sem:^-fbf-5i4@gta5rHps 

5=^>affl<0 (Ay ^ h#jaiaffi!) ^ ^- L C D ICSIffl UX3fc/t. cottJfitt^^ttSt 

ffl<^SS*S;^5- L c D fcfojtSffl piftgx^S, THPS (/\-r » J Oig^S 
a?S r^agfeSdii ( S P D) J ^@ 1 1 (c^-r, Saggi;!,;*(4 l C <D^3^^<>:^«:<0® 
ffi^feSas-ar^^fCJcy. iSSBBE, eS:^*aifi£^«JSWX**. 1/ 2 4 0 duty <o (3 

^>ffiffi/-fetf^^ V hSBffi) ««->?3a:-ej±^5i:, (a)APffi[a (56v / 4v) , (b) e 

'^^I'^^SB© (30V/ 30V) . (c) 2 V;U5=-^-<>IBEl (40V/ 5.6V) (C « U , (d)S3St 
@£tiSg£<) (28V/ 4V) <t««OSffiX«>r)ffi^j%OSaii lx'->c;i,T'fEi)!)-r-5^;5<X$-S, 

6mW, 3. 8m:h^-QV G AltZ . 3 V * jgS* # A/ X' =t, 



6 . «i:afi> 



(D lKgJ/fi&SLJ8^BI^ R«*/fitSLJB~<*^ 

® '> y ( S T N ) I 5-4^5-^ :/ (T F T. T F D) 



23 



MOKRISON & FOERSTE;077 533 8196 



# 22/ 50 



22J:^ 32^ 



Ai: m:ffik9.y^fftiEEms.mm 




A2: l^ftfciLS[I^S 




^ 1 




^■11 r 




Sliiiiiliiiiii 



J L 



D1 :1ltr;&tfcfL+£M€%«IS 




2 



D2 :iB«1B3««c+lK3Li|i£iiB£ 



24 



MORRISON & FOERSTE;077 533 8196 



vs 



C53?3 £23fa ESES 






i|r|- If 1 






O 














o 






A 




o 















vs 



it 




07« 
90% 



0.% 




TOVc 



20% 











o 














o 





M4 

25 



MUKKIi^ON & FOERSTE; 077 533 81 96 



\ T 








: ? : ? f :. ? . fi f^: i 















:„.\: 




•3ZZ3 






















^jteg I 











o 










o 










A 




o 










o 





0.5 



0.4 



0.3 



0.2 



0.2 



•}>•: 

O „ - 



0.3 



1 



0.4 



0.8 



@ 6 

26 



MUKKI^UN & hUbKblb;0/7 533 8196 



W// 



VS 













™s 












81 




















» 3aaf^ « tt^lM «r>c * < TT « flfl 


A 






199 » SB A <!: ab ^ «ft a « HP A « 3g» a 












f«9 :i3g||ltSL£M«»;^tt ^ % 






0 





1^7 



52 

•4-1 
C 

O 



15 
14 
13 
12 
11 
10 
9 
8 




10 15 

Refle ctan ce 



20 



25 



MB 

27 



^ - I I » u H . u o r iw , a^t/ ^es; WJWffiSP SL^ 



MUKKIi>UN & hObKSTE;077 533 81 96 





30 






±i 


25 


JL 


K 






20 


/ 




A 




n 


15 








10 








5 






0 




11.5 



12.0 12.5 13.0 

iKlb%J£ Vop <V) 



13.5 



14.0 



60 — 
100 

50 
40 
30 
20 

10 



1 



LCD mm.Mti 

— , TFT.C1.00m.WJt., 



,1 



TFTCeOmW) TFT(eOmW] 



J3-|-TFn 



CTZ;SThi ^ 



4096co]or9 (Video 



TFT(60mW: 



SfTN 



CTZ:STN 



2" 3f* 



&XN.. 



± 



^ 1 0 

28 



I I » UH . u jrm.^u ^CK^nuywaSP AfcR IV1UKKI:>UN 5i hU b Kb I h ; 0 7 7 533 81 96 # 27/ 











<■> 

Art Pi9»tik9 Cntt 


<b) 


<C> 
2fTMLA 


<d> 


MM 


r 


M9 0V 

xt: 


31/^ »«4 0V 

.«J II 


:lt\ 




2U-t^ il«4V 


4w^n^ M3 0V 

i 


1 


ai'-V* ■•4 V 



@ 1 1 



29 



, u u - u ^ 



. u 4 . u 3 r ivi , jRUe*:; I^MSL^ m 



MUKKIiiON FOERSTE;0 7 7 53 3 819 6 



# 28/ 50 



6dv; 1 BA^JEX-fry^-t* 



800STI^>{C«feD 



ViN 

5.SVto60V + 




VOUT 
5V<S1A 



■mm 



2!?,?r,;ti?''"''"ti?'^"-^'*'*='''^''--»«'»K™*'*«-'^*'*a-^MVJ,*,l.5A»EDC;DC=>/<-;LT17M^ 



• 500kH2CO:^^-;'-?^>r;?.l*S^(LTI$>56) 



50 




0.25 0.50 0.75 1.00 1,25 
Load Current (A) 




5— ^s/-h. ggfatt:/^/ti 



'.lmear-tech.co.|p/l755/R/ 



www.llnoar-tech.ca.Jp/ 



CD-ROM 



www.llnear-tBch.coJp/ 



i 




TECHNOLOGY 



TEL.<US-93».0TO^ FAX.04S-O39-ei0g 



•'AX.*- 



15 W i ii>^»»yyy 



— - - ^ - printed In Juptirt- — 



*eS83-34<01l9 



MORRISON & FOERSTE;077 533 8196 



# 




1 %tm^fim*i 





MORRISON S. FOERSTE; 077 533 81 96 # 3 



I«eading Trends 



- K (LEO) im^'^mtirmfA::^^ 



H MYk^?^// 3^ -ir > ^ i-'5«f*S1^<±fi?:MS; 
ra^LED rfr«SC0jKg///*!^a "C O ^ t'^^ 



' 0.1 



(lm/P3) 
0.01 



■ ■ •■• '.•*"I:'i:«.'<J>" 




LA 



20 



(Irn/W) 



^0 st^ 



(10mA— 30mA) 



lOmA 



02 55:ffla7«r'aj&it^i;j^*fS3: 



m^t- t^X^fz^Ji^m^ht^i^Croc, Inc. 

LED ;^ - 3^ -'-e^ ^« M>L(dr. t?f!*ajte- 
On Hlectroiiics , Inc.7^?2002^{r P 

:^-t ^SA/<CGaN>T^LED ^-t?? fi di 

V ^.63C9 rw!/'^^ <bGaN^^LED3^J^.ia:«fi 
^ii:^, 2002ifi.n:*:TtT;f«(z4?Aj ^ 



7' ri:- *j ^ < tr > ;< :V/4<j t , a-. ir,]\ii.i . ,', f/. [ rn iV v 
!>:';> •> I' - T\n . Cfi-sc u 'i'J=<r>OaN;si.v.:i'M.r7r> i^}- • . 

£w Q es L CD € jlir L . re bA I KC japan yon 1 ilk. 



30mA 



^2 '^"^KIS' KU5CTRONICS 8002^.25 



• u u - u ^ ~ I / » u H . u o r ivi , lei:; Mmmm 



MUKKIbON & FOERSTE;077 533 8196 



1 m^r^fj'imn. nnmmi-ticxoni^muEoi 



(ffe 'SLRD — ^7 ^y^.y^ ^ ^'jQ 



H3 ^(tntdr2004^tC^tft 

•ezoinvwr U . Id ir. D J^ftj^T 
{7j Rt s (i einvw) ^ iB'X ft,. 

■7a!jt^;o-^jtJ!c6S: (60Jm/w) 
(c 2004 if — zoosip c ^ ;± ■ ^ 

^ <o&»^ 4^ fat ar :V: rr 1 151 

?F^->5!*.5tW' (lOOIrii/W) tr«\ 
r ^S<0(a201 OJf i ^ i i^Mi 

3^ ~ VWsa? — — 77' RSCT? 



120. 



100 



80 



60 



40 



V. 



mm 



2001 



2003 



200S 2007 



2009 



2011 



fc (I^2)c. 

(133)0 mK^oo\Hm^<onmi::-j^ 



2002:^a;2|s:m^lc:#A 



l^ri^iArima Optoelectt oaics CoJi, 
2 00 1 Z;^ Cj G ^ fcj a ^ Ga N 

identcOP. J. WvLT\s^{Z\mt<0'mi^ 

Wang^ ^"2000 y7fWt7>^tt-^i;:-e- y 



i& < fflU 6 -a c: /jmWxX^ 5 „ 




(a) GaN^LEDO 



NIKKEI RI.KCIKONICS 2t/l»l'J(,2r> 



63 



MORRISON & FOERSTE;077 533 8196 



# 32/ 



Leading Trends ^^^^^ ^^^^^^^^^^^^^^^^^^ 



450 550 



650 750 




EI4 raeij(!:twT<>^tin$r*3i 

;*:a^> €• cfe a GeiN.^r^^ff^.LED i; YAG ( <y h 

fe(R>. Ufe<G). ;vfe(e)c7>34dixfj<7>ajy,:«:«w 
;±».^j{)<ar;^(b).. set-. c:coz-?icit'>:Tj!f^f*^ 



LED * 1^ > ^Vuffl^Sf -e afe o 



-5 ^ uSy^ C i: i i Djgg i: ;i -5 LEDtS 
fa- a ^LED <i . 2001 <P-2 )=J cO-?gafe|i$ 



I.-. S*^^LED e: gt5^*P e «1 /;. 2001 1 2 

^ u i2/sf fe jas tj -7 1 -:j w ,v Oil .GD 4: -•yi'xp^ ^ m 



:a 1 • aV * ! j*-; v- 5T( 'A- t o f ^ W. k- 7unj .i • • 
fl: t.r /r <i- * i t'/l '^if )/. < ^ • V c- V ^ V n I _ ?A \, . 



7» 5^ • Ji-v-^ Pi ^1*. J- o j.r.n f;;}?;^ /.. i2»v.p> 





iviuKKi:iUN & i-UbKb 1 1 ; 0 / / 533 81 96 



# 



1 tt3S£*':5gn, mmmtizx^Tt^^LED 



zco^^ 7V^a gjLED r^fr u a if£ 



^^•^Ji^l^^J^tz^) mm(^:i(z\ SLED 




lafE lOOOte ioo^ttgt lots' 



PDA 



Itv 10007J 



J 

' ' ' ' : 

.... ....I I 



10 



100 



10OO 1^ 



«t ^ ft tSLED ^or^f .ity'At^lJfs*^:!?;! 



a ;&.7,M-.t. >i.<D/ ^ •> ^7 ^ < |, 7 q > h v-f h c 
f&K •<» iv »' e. r «Ji * .. A liy m jb?!;:- «fuat»nm</;-it »r.ai 

LFOU jKi: cr;:Vt ^^J;- , i', CtLGr> V tf, (7>ii!ri^ 
€ ffi * 4-C ^LCDW . ^ t£f .1:032 A<7>iyj<5 6 C « 4 



MORRISON & FOERSTE;077 533 8196 



# 34/ 50 



Leading Trends ' 



l^R fiLED ji- ij- fti^*^ '^r ^ i&H 
LED 4r^ ( t ^LED j< - :^ - (i50Im/W 
KJifKt/z J:-; -e4>$"»'^ 2004<1*— 

3 c:-C;';^^tR68t"5!<?li?ij}Ji>*:«? < 2 



'SGaN.^I-EDy/^i-^O^i-m^-^-S C 

«ri^jV^s) c:<t-e<fe^o ^W/i'^rc^g 

^:LEDeO±fHiJ«zlR «:> iU-mJl:^-^* tttf . 
■ I !y f = I] V )t r :l: 4mia: < r ^ ^ ^ > -e * -5 « 

(iie-)k-<rt-^:)fe5ai4£4.±(f^57t4J>, LED 
(l3ilIiYbi§^'0|iR'£rJX) 7^i6. ^[ffS*^^*- 

+— 05^— ti/Sy-^— >? 

:r77!/'LED^^7:>^,c7p(r>L'$?^^ f; 
.r^S^^^o f;9%.l«®ii. '^.ima:>^ 



r 



^ 1} 

^ t ^ 



3 





te5 T* K^ a-: T it a ?5 X5 » * i i: « 

M';''r-i/*A<*jC ovarii. LED 
^ev, LEDl»raDUUj/£Jt«JKWS 

ir r / V ->'n«?iHffiltc UK * t 

C. t gexfi t ?f « V 6 feLEDXJ^'JC 
T * ^ T f 9 ffl V ft K(t ftj T . 



/j^^-So fejt5S.LED(w:l'jor , K>iitfc7:);a,? 
yfeW^^ft-^ C irf.t.tglAcl-il- 
^o GaN?^LEDc058^>tv3!i^i4;&5L,ED ^ - 

LED<rai^j>3b^^3t->t:^X-(i K-< 
Lcuchtsto^i^verkBreitUl1^lGmbH-^ K 
^ VUlecGbRtt, sr-x h "rrridon- 
ic Optoelectronics1± ^tf^ 

U3© r ^ , i.7ffiLED<7> 3fe-«{>)!i?a(z'^ 
U ^"'^iiti^ijmm L T L :^ -5 J 

20%— 30%?5S<^'?sj (i^ir-ycy^t3-r-<o 



(*i\MO t VaG < < V b '> '> A • 7»>u *, o A ♦ -t- 
*11 T& tf- O fi LEDt.-. IJfl 4- <7> Eu,^ CO <?? j'r ft, ».t 

m*«l2D0 1 -1 3 S 11 0 T ■& .. 



NIKKKl (ELECTRONICS Vni.22S 



MORRISON it FOERSTE; 077 533 81 96 



# 35/ 50 



7 ?±34,5to'«3Hn. nkpBm\cX^n:B^L^D 



raf::flC-(f*/l«ISS> - -tititaLED^- 



C01 OOlrn/Wi.-: S T-r'^W) c ^ Lt . -;)5fi.i5 -c- w i. ^ /j: ^ 
j: •> >t: . Go N^f* f ttfiC^^^^ ^- rji .»> 

C>ffUninv3ijy C<Ui»o/ni€i Sani;i Ua.-hfMiUv ^UCStJ 
n\Qa>s\>i,A\^.-rk\:v, O^H^^mA .1? ;^ V u tw,- 

w » lam ^ Jirt ^ ^> ucsa(*j <o M ^ \ ai s;o!,u 

Slate ugmnirtg 3i-k3 Display CarMi;f '.SSLUC • <• 

CaNif:-*-j ft T7 :/) « frii c> 1 -.x j t-/ c;f,.^_ q^^^ • 
U . GaN-:?i H <• <fl' ;t: ifji ^{t Jt ^ y> u- - 



«30flm«;i:^jt^'5I^feLEDcoE;!^(l, q 
itiTTto 1 /soo~ 1 /50 £ ^ *; (ft V ti 

-ATtttl^r -Sr t^ooeai— 20071PIZ t 

&tED ft JAriit U JtrJV!(n«K3i;a>$£d^B£ » 



SB? 



20lm/W 




0.01 



2006^ 
70lm/W 



0.05 



0.1 



reoim/wfiggi'i- tiff ,^jiScr ra &LED 

PS Arima Optocleclronics Co., 
PresidentcOP, J. Wan^J^^) ^ V n v d t 



V It 300? if: r-: /v Q • - ^ //'t, ^ui '} T■.S^^7;^4:'f,o,;yy^: k 
y/i'v. li^oiin'wr' 20io/j.i.;;i\jsfc i f:>.r gi*,^ 4->5V"» 

i^n; V ; ^^^^•^;l}^(.:IJ,|l.^t^:?cO/:^^ 

flfHLiV>-'4;'.*'>ifi ftiLEU <r « LJ Ulif b^/JkmcO'rM f^- 

l.fc- 0 <<|. -3 ;t . VitiJt {Jl; rv ftSti-;J -J- .1 1 tT O ^ C -fe 

ft 



X tijry ^3 )^ ?6 * <^ IHJLED o 7t X ^ > 



» 5 I F: 0 > - - t;;t 'c vt/ i^i (7>>liViL-7J>A If ^ ~ ^ t c 



NIKKEI rj.K(nt*C>NICS 2002.2.2& 



67 



WIUKKIbUN fi( hUtKSIt;077 533 81 96 



# 36/ 



wii. jj^»o*Jim«oHn'Wtc;t^pcr*^->c» 6 sled 



TiKf::S)^'V\ y; i:J«JTJIS^3tf:6«^• 
i^-h LED :^-'i7 -CO =K-r^i(Z j&ijK 



1000131 



t- S Hfi 2S ^ " - { i ^ o « f^J il { . 
ili(llHf?ii;§-^li^TrilX(i?i:^(r r^f*i;^^^ 

^T"^ ^ ^ . ;^ X A - >^ - K^r^j- 



t5 5e5fe26afe60lm/W 



2001^C7> 



s.rai^/it^Tttspn3ioo 



it ^ r. mkO0merC\t . led > - - - cr> 

r«f!RnrlTi^3l=feJl^LEDcO-2i?2^ 

t^tUt, LED-p< — — (Cfj^flf LTT* 
^Ci;aLEDC0:;/c.T.^;3^O< i: 

IS) 



68 



N(KKJC1 KIJfCTRONICS 'J!Hia,il,2ft 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



jM FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



